CLIVAR

The Principal Research Areas
G1: ENSO: Extending and
Improving Predictions

Introduction

Scientific Rationale El Nifio

The WCRP developed, planned, and undertook a ma-
jor study of the ENSO'phenomenon (Fig. 1) based in
the equatorial Pacific, the TOGA Programme, which
began in 1985 and concluded at the end of 1694. The
TOGA in not only i
and making major strides towards understanding EN-
50, but in also showing:

- that certain levels of predictabilty of SST in the
Tropical Pacific exist

that skillful predictions of ST could be made(Fig.5
and 6);

that SST predictions indicate some skill for temper-
ature and precipitation in selected other parts of
the world ; and

that these predictions in selected parts of the
world could be usefully applied for the ameliora-
tion of adverse climatic conditions and for the ex-
ploitation of beneficial ciimatic conditions.

CLIVAR G1: Research Issues

improving methods of producing analyses using all
available information from satelliites and in situ ob-
servations, both past and present;

better coupled model initialisation that avoids
spurious difts or problems arising from imbalances
in analysed fields;

development of coupled models for the tropics
and their use in predictions; and

the development of improved prediction of the
extra-tropical atmospheric circulation by includ-
ing improved depictions of teleconnections and
interactions with the surface.

Improving assessments and information for the
public has considerable potential benefits

Fig. 1: upper panel: A typical anomaly pattem for the
tropical Pacific sea surface temperature (SST) associated
with EI Nifio. Shown is the correlation of annual SST anom-
alies averaged over the Nifio-3 region (5°N-5°, 150°W-
90°W) with all other locations. Middle: Spatial structure of
the Southern Oscillation showing the global-scale nature
of the phenomenon. Shown is the correlation of annual
pressure anomalies at Djakarta (Indonesia) with all other
locations. Lower: Time series of the Southem Oscillation
Index (SOI; blue line) which measures the atmospheric
sea-level pressure gradient across the tropical Pacilic
basin and of the anomalous SST averaged over the cen-
tral equatorial Pacific (red line). Both time series are nor-
malized by their standard deviation (courtesy of M. Latif,
5.Venzke).
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ENSO 1997/98

The development of the 1997-98 El Nifio event
into, by some measures, the biggest on record in
over a century has given the CLIVAR community
o ! o

is that it was predicted by CLIVAR scientists well in

advance, and forecasts were widely disseminat-

ed. But how good were the forecasts? Were the
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to exploit an
mounted for us by nature. This event s the best ob-
served ever and the worth of the TAO moored
buoy system straddling the equatorial Pacific has
been clearly demonstrated by its abiity to pro-
vide data that firstly showed the evolution of sub-
surface temperature anomalies and secondly
‘was very useful for initializing models for successful
prediction of the future evolution. “El Nifio” is in
the public vernacular. All kinds of things have
been blamed on El Nifio when sometimes there is
at best a tenuous link. A new aspect of this event

forecasts used? And were they misused? How
can the links to El Nifio be established and im-
pacts attributed?

Clearly, this event demands a careful, in-depth
analysis of its many aspects and has lessons for
CLIVAR. Itis expected that several workshops and
conferences will touch on aspects important for a
full retrospective examination of the 1997-98
event. There are a huge number of possible sub-
topics, with many of direct concern to CLIVAR.
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Fig. 4: Time / longitude sections of anomalies in the surface zonal winds (in m 5%, SST (in °C) and 20°C isotherm depth
(in'm) for the past 24 months. Analysis s based on 5-day averages between 2°N-2° of moored time series from the TAQ

lies are relative to monthly
CTD/XBT 20°C depths).
Positive winds are Squares on the

fitted to 5-day intervals (COADS winds, Reynolds SST,

the start of the

time series (top) and at the end of the time series (bottom). The TAO array is presently supported by the US (NOAA
Office of Global Programs), Japan (JAMSTEC), Taiwan (NSC), Korea (STA) and France (ORSTOM). Further information is
available from Dr. M.J. McPhaden (NOAA/PMEL) (courtesy of NOAA/PMEL).
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(courtesy of NOAA/PMEL).

Schematic of temperature and precipitation anomalies gener-
ally associated with the warm phase of ENSO during the northern
winter and summer seasons. To a good approximation, relation-
ships with the cold phase of ENSO are simply reversed in sign.
[After Halpert and Ropelewski (1992, J. Climate, 5, 577-593) and
supplemented by Aceituno (1988, Mon. Wea. Rev, 116,505-525)]

ENSO events have tremendous impact in var-
ious regions of the world. For example, warm
ENSO extremes are accompanied by
droughts in parts of Africa, south-east Asia,
Australia and Brazil and flooding in western
South and North America and Florida.

Photos: upper left: drought in southern Afica

during the 1982/83 ENSO event (© T.Nebbia),

left: flooding in Equador (1982) (& T. Nebbia),

above: fires in the tropical forest of Indonesia

(red dots), snapshot on September 30, 1997

(courtesy of NOAA/Significant Event Imag-
Ty)

Forecast Nino3.4 SST Anomaly (w/ TP)
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ECMWF Experimental Seasonal Forecast Project

© ICPO, 1998

Some Lessons from the 1997-98 El Nifio Event
- Possible activities -

The following lists some initial suggestions for activi-
ties, itis not intended to be

©On human dimensions and applications side:

On the physical climate side:

= description of event: gathering requisite datasets

= diagnosis of processes, empirical studies

= verification of numerical predictions, forecasts

- of forecast verif i i
especially using ensembles

= implications of the event for the observing system

« implications for mode! development

« numerical experimentation

« the role of global warming

= attribution of local and regional climate anoma-
lies to the event,

« any process studies that should follow?

- of (e.g. on the www)
of mixed quality

= attribution of impacts to El Nifio

- impacts of El Nifio

= costs/damage and benefits of El Nifio

= actions taken because of forecasts (whether
useful or not)

- impacts of actions not taken

= impacts of busted forecasts where actions were
taken

= assessment of information available

= utility of information

. i of and dis

tion of information

= benefits of forecasts (mitigating losses etc.)

= assessment of user needs and how well they
were met.




